weakest.
(2) In man's ascent to the upright posture the supraspinatus has had to change its action from swinging the foreleg to lifting the arm against gravity.
(3) The supraspinatus is attached comparatively close to the fulcrum of a long lever, so that blows upon the elbow, for example, may throw a great strain upon the muscle.
(4) The tendon of the supraspinatus moves in a narrow gap between the head of the humerus below and the acromion above, and it can easily be pinched between these two structures.
The supraspinatus is, therefore, liable to both strains and bruises, and it is possible that the latter have been too much neglected in considering the aetiology of lesions of the tendon. The chief lesions which are found in the tendon are partial rupturesand complete-degenerative changes, and calcified deposits.
Causation.-Tears of the tendon are caused by a sudden strain falling on the abducted arm, as in trying to save oneself from falling sideways. But whereas considerable force is required to rupture the healthy tendon, very slight trauma will produce this result when degenerative changes have occurred. There is evidence to show that considerable friction and bruising of the muscle occur in those who perform much overhead work, such as plasterers and painters, and that after some years degenerative changes, such as fraying, occur in the tendon. Ruptures of the muscle are more common, therefore, in the middle-aged and old, and in certain classes of worker.
Calcareous deposits, however, do not seem tq,be more common in these occupations, and possibly follow a single injury. This may be a bruise of the muscle with effusion of blood, a tear of some fibres of the tendon, or partial avulsion of its insertion. The effused blood is gradually turned into a calcareous mass, of cheesy or creamy consistency, lying under the floor of the subdeltoid bursa, or in the substance of the tendon.
The symptoms and signs of rupture of the tendon are fairly typical. There is pain in the shoulder, sometimes referred to the insertion of the deltoid. Internal rotation is limited and painful. Active abduction of the arm is difficult or impossible, while passive abduction is full and usually almost painless. There is interference with the scapulo-humeral rhythm, and movement through the arc from 700 to 900 abduction is very painful. In addition there is a tender spot above the greater tuberosity of the humerus. Patients with partial ruptures of the tendon almost always recover their function, and lose their symptorns, but this recovery may take up to six months. Complete tears, on the other hand, leave a permanent disability.
Treatment of ruptured supraspinatus tendon.-The great difficulty in treatment is to differentiate between complete and partial tears. If the trauma has been severe, or if after a fairly long period of pain in the shoulder a slight injury results in severe pain with complete inability to abduct the arm actively, the tear is probably complete. In these cases there is an effusion of fluid into the shoulder-joint and sub-deltoid bursa. After the rupture, of course, these two cavities communicate. It might be possible in such cases to clinch the diagnosis by aspirating blood-stained fluid. As complete ruptures do not heal and lead to a permanent disability which may be severe or may prevent the patient's working, operation should be undertaken.
Details of operation.-A vertical incision is made from the acromion along the anterior border of the deltoid. The muscle-fibres are split near this border and the roof of the sub-deltoid bursa is exposed. This is incised and rotation of the arm will bring the insertion of the supraspinatus into view. If there is a complete rupture of the tendon its proximal end may have retracted an inch or more exposing the head of the humerus. Sutures of the tendon may involve boring two holes in the greater tuberosity if the distal tag is insufficiently large. If the suture is cut out of the proximal end, the gap may be closed by sewing the tendon of the infraspinatus to that of the subscapularis. Two or three catgut sutures close the split deltoid.
After-treatment consists of early passive and assisted active moevments in the interval, supporting the arm in moderate abduction on a pillow. The results are good, but the treatment may have to be continued for several weeks.
The treatment of partial ruptures is far less satisfactory, although recovery always occurs in time. Heat relieves the pain and the arm should be kept in a sling. Active abduction, except with assistance, is avoided. Gentle and progressive movements improve the condition, and after the acute stage faradism to the supraspinatus is 452 Section of Orthopcedics 453 helpful. Sometimes movements of the shoulder become limited, but manipulation should not be undertaken until there is no local tenderness and the patient can sleep lying on the affected shoulder. Too early manipulation causes marked spasm, increase of pain, and interferes with the restoration of movement. If the recovery has not taken place within six months, the diagnosis was probably incorrect, or the tear was a complete one.
Calcified deposits were first described by Painter in 1907, and since that time many articles have appeared on the subject-mostly in the American journals, but Elmslie has also written an excellent account of several cases.
They occur in the supraspinatus tendon (as a rule) and near its insertion. In an anteroposterior skiagram, with the arm in external rotation, the deposits may usually be seen lying just above the greater tuberosity of the humerus. They may exist for a long time without causing symptoms. After they have caused acute symptoms they may disappear rapidly and spontaneously, but the symptoms often continue or recur.
The usual history is that some time after a moderate trauma the shoulder is painful and has to be treated with care; subsequently, and occasionally without further injury, it becomes acutely painful, often necessitating opiates. Movement is much limited by spasm, and X-ray examination reveals the lesion. The signs are similar to those of a partially ruptured tendon. McMurray states that rest with the arm in abduction for three or four weeks usuallv leads to disappearance of the deposit. The position is uncomfortable to maintain and the pain may be very severe.
Operation is more satisfactory in severe cases, as it results in immediate relief -which is permanent. The tendon is exposed as already described. Sometimes the whitish deposit can be seen through the thin floor of the bursa; sometimes it is hidden in the tendon substance. Occasionally the creamy fluid is under great tension, which explains the acute pain sometimes met with. The deposit may be removed with a curette, or excised with the knife. Sometimes a cavity is found in the bone at the attachment of the tendon. Spontaneous disappearance of the deposit may occur by absorption, but sometimes occurs owing to the cyst bursting into the sub-deltoid bursa.
A parallel case to this occurred in the case of a deposit in the tendon of the gluteus medius. The patient felt something burst and the pain disappeared. X-rays confirmed the dispersion of the calcified material.
Statistic8.-I have observed 22 cases of supraspinatus lesions, as follows: Three complete tears proved by operation-one not operated; not recovered. Fifteen partial tears, 10 of which were followed to recovery. Three calcified deposits.
Mr. B. H. BURNS said: With reference to the treatment of calcareous deposits in the supraspinatus tendon, I have been extremely pleased with two cases that I have lately treated by irrigation.
Briefly, the technique is as follows: Novocain is injected into the skin, two wheals being raised, one over the point of maximum tenderness, another at a point about an inch posterior to this. A needle is introduced through each of these wheals, aiming at the tender spot over the calcareous deposit in the supraspinatus tendon. When bone is reached both needles are withdrawn for an eighth of an inch and then their points should be in contact. Through one needle saline solution is introduced under pressure. The calcareous mnaterial, which looks like zinc ointment, mixed with the saline, will escape from the other needle which should be of a larger bore. The relief of pain is immediate and permanent.
There is a full description of this method of treatment in an article by Patterson and Darrach of New York in the Journal of Bone and Joint Surgery, 1937, E9, 993.
